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57 ABSTRACT 
A recording and/or reproducing apparatus reproduces 
the area for reproduction only of a composite disc con 
posed of the area for reproduction only and the record 
able area by using one recording and/or reproducing 
head via a first memory, and records the external input 
data in the recordable area of the composite disc via a 
second memory. At this time, the writing speed of re 
produced data to the memory is set faster than the read 
ing speed of data from the memory, so that the repro 
ducing operation is intermittently performed in accor 
dance with the memory capacity. In intermittent opera 
tion, by moving the recording head to the recordable 
area of the composite disc to start to record, the voice 
information of user is mixed in the reproducing informa 
tion of the area for reproduction only, and the mixed 
signal can be recorded in the recording area again. 

29 Claims, 14 Drawing Sheets 
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RECODING/REPRODUCING APPARATUS 
HAVING BUFFER MEMORY FOR PREVENTING 

OSCONTINUTY IN 
RECORDING/REPRODUCING OPERATIONS 

AND METHOD FOR SAME 

BACKGROUND OF THE INVENTION 
1. FIeld of the Invention 
This invention relates to an optical disc device, and 

more particularly, to a magneto-optical disc device 
which records and/or reproduces the desired data on 
the disc shaped recording medium in utilizing the ther 
mal magnetic recording method. 

2. Description of the Related Art 
Heretofore, in a magneto-optical disc device which is 

capable of recording and/or reproducing the desired 
data in utilizing the thermal magnetic recording 
method, a device has been proposed in U.S. Pat. No. 
5,214,631 of May 25, 1993, in which the discontinuity of 
data can be effectively avoided by outputting the repro 
duced audio data through a large capacity memory. 

This type of optical disc device records the audio 
data in sector unit consisting of the fixed blocks, and in 
reproduction, reproduces audio data in this sector unit. 

In the case of reproducing the audio data, the optical 
disc device stores successively reproduced audio data in 
the memory, while judging whether the audio data is 
reproduced correctly or not. If the audio data cannot be 
reproduced correctly, the optical disc device repro 
duces again in sector unit and rewrites the audio data in 
the memory. 
For example, when the trackjump occurs by vibra 

tion, etc. in reproducing and the audio data cannot be 
reproduced correctly, the optical disc device moves an 
optical pick up to the place where the track jump oc 
curred, and then reproduces and reads the audio data 
once more to store in the memory. 
The optical disc device is capable of reproducing 

audio data correctly even in the case where the track 
jump occurs by vibration, etc. 

Furthermore, at the time of reproduction, the optical 
disc device controls the overall function in order that 
the transmission speed of audio data to be stored in the 
memory becomes faster than the data transmission 
speed of audio data to be outputted from the memory. 
Thus, the optical disc device controls in order that the 
data having the fixed size is stored in the memory, so 
that sound break does not occur. 
With this arrangement, the data previously stored in 

the memory is read until the optical pick up returns to 
the address where the trackjump occurred, even when 
the track jump occurs by vibration, etc., so that the 
optical disc device can effectively avoid the discontinu 
ity of data, and can reproduce the continuous audio 
signals. 
On the other hand, in recording, the optical disc 

device processes audio data per sector in utilizing this 
memory, and simultaneously controls the overall func 
tion in order that the transmission speed of audio data to 
be inputted or outputted to or from the memory be 
comes the fixed transmission speed. 

In recording, if the trouble such as trackjump occurs, 
the optical disc device performs re-write processing, 
and effectively avoids the trouble in order that the dis 
continuity of data does not occur on the audio data to be 
recorded on the optical disc. 
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Hereupon, in this type of optical disc device, there 

are devices capable of enjoying singing the desired song 
accompanied by an orchestra, etc. by reproducing the 
optical disc device recorded the orchestra accompani 
Inent. 
With this arrangement, if the voice sang with the 

accompaniment can be combined with this accompani 
ment and recorded on the optical disc, the usability of 
this type of optical disc device can be further improved. 
At this point, if this combined voice can be recorded 

on the optical disc recorded the accompaniment, the 
overall construction can be simplified, and thereby con 
sidered to be convenient. 
This invention has been done considering the above 

points and is proposing an optical disc device which is 
capable of recording the desired data as outputting the 
desired reproduction data simultaneously. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention is 
to provide a recording and reproducing apparatus com 
prising: a reproducing head for reproducing data from a 
recording medium; a first memory for storing the repro 
duced data from the reproducing head; a first memory 
controller for controlling the writing of the reproduced 
data from the reproducing head in the first memory at a 
first transmission speed, and controlling the reading of 
the data stored in the first memory at a second transmis 
sion speed slower than the first transmission speed; a 
data input terminal for inputting data from the external; 
a second memory for storing the data inputted from the 
data input terminal; a second memory controller for 
controlling the writing of the data from the data input 
terminal in the second storage means at a third transmis 
sion speed, and controlling the reading the data stored 
in the second memory at a fourth transmission speed 
slower than the third transmission speed; a recording 
head for recording the data read from the second men 
ory in the recording medium; and a controller for con 
trolling the reproducing head in order that the repro 
duced data is read from the recording medium until the 
stored data size of the first memory reaches the prede 
termined value, and the reading of the reproduced data 
from the recording medium is halted when the stored 
data size of the first memory reaches the predetermined 
value, and for controlling the recording head in order 
that the writing of data in the recording medium is 
halted until the stored data size of the second memory 
reaches the predetermined value, and the writing of 
data in the recording medium starts when the stored 
data size of the second memory reaches the predeter 
mined value. 

Furthermore, another object of the invention is to 
provide a reproducing apparatus comprising: a record 
ing medium exchange system which makes it possible to 
relatively move the reproducing head for the first re 
cording medium or the second recording medium; a 
first memory for storing the reproduced data repro 
duced by the reproducing head from the first recording 
medium; a second memory for storing the reproduced 
data reproduced by the reproducing head from the 
second recording medium; a data input terminal; a 
memory controller for controlling the writing of the 
reproduced data reproduced by the reproducing head 
from the first recording medium in the first memory at 
a first transmission speed, and for controlling the read 
ing of the data stored in the first memory at a second 
transmission speed slower than the first transmission 
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Speed; and a controller for controlling and driving the 
recording medium exchange system to exchange from 
the first recording medium for the second recording 
medium at the time when the stored data size of the first 
memory reaches the predetermined value, for reading 
the information in response to the data from the data 
input terminal from the second recording medium, and 
for controlling in order to store the information read 
from the second recording medium in the second mem 
Ory. 
The nature, principle and utility of the invention will 

become more apparent from the following detailed 
description when read in conjunction with the accom 
panying drawings in which like parts are designated by 
like reference numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
FIG. 1 is a block diagram showing an optical disc 

device according to one embodiment of this invention; 
FIG. 2 is a schematic diagram showing an optical disc 

for reproduction only; 
FIG. 3 is a schematic diagram showing a recordable 

and reproducible optical disc; 
FIG. 4 is a schematic diagram showing a hybrid opti 

cal disc; 
FIGS.5A and 5B are flow charts for the explanation 

of the function of an optical disc device; 
FIGS. 6A to 6D are signal waveform charts for the 

explanation of the function of a memory for reproduc 
tion and recording; 

FIG. 7 is a schematic diagram showing the practical 
application; 

FIG. 8 is a block diagram showing an optical disc 
device according to the second embodiment; 
FIG. 9 is a schematic diagramshowing the exchange 

of optical discs; 
FIG. 10 is a flow chart for the explanation of its 

function; 
FIG. 11 is a block diagram showing a part of the 

optical disc device according to the other embodiment 
to FIG. 8; 

FIG. 12 is a flow chart for the explanation of its 
function; 

FIG. 13 is a block diagram showing an optical disc 
device according to the third embodiment; 

FIG. 14 is a flow chart for the explanation of its 
function; 

FIG. 15 is a block diagram showing an optical disc 
device according to the other-embodiment to FIG. 13; 
and 

FIG. 16 is a flow chart for the explanation of its 
function. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENTS 

Preferred embodiments of this invention will be de 
scribed with reference to the accompanying drawings: 

In FIG. 1, 1 generally shows an optical disc device 
which can reproduce three kinds of optical discs. 
More specifically, as the optical disc applying this 

optical disc device 1, there are optical disc for repro 
duction only, recordable and reproducible magneto-op 
tical disc and moreover, hybrid optical disc which is 
recordable and reproducible only for a part of data 
recording area. 
The optical disc for reproduction only is formed by 

pits similar to those of the compact disc, and as shown 
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4 
in FIG. 2, information area is divided into lead-in area, 
program area and lead-out area. 

In the optical disc for reproduction only, the audio 
data is previously recorded on this program area, and 
the TOC (Table of Contents) information which is the 
control data of this audio data and the control data of 
the optical disc itself is recorded in the lead-in area. 

In the optical disc device, in case of reproducing the 
optical disc for reproduction only, after control data of 
lead-in area is reproduced and the program number and 
recording position, etc. are confirmed, the desired per 
formance can be reproduced depending upon the con 
trol data. 
On the other hand, as shown in FIG. 3, recordable 

and/or reproducible optical disc divides information 
area into lead-in area, recordable area and lead-out area. 
Pits are formed in the lead-in area and lead-out area 
upon pre-formatting. 

Furthermore, thermal magnetic recordable Pre 
groove is previously formed in the recordable area. The 
recordable area is divided into the U-TOC (User-Table 
of Contents) area and the program area. The desired 
data can be thermal magnetic recorded in this program 
area and the control data of data recorded in this pro 
gram area (i.e., in the case of audio data, it comprises 
record starting position data, etc.) can be recorded in 
the U-TOC area. 
On the other hand, this optical disc records the con 

trol data of the optical disc itself (i.e., the data represent 
ing type of optical disc and the position data of the 
U-TOC area, etc.) in the lead-in area. 
Thus, in the case of recording and reproducing this 

recordable and reproducible optical disc, after repro 
ducing the control data upon accessing to lead-in area, 
the optical disc device 1 sets the quantity of light of the 
optical beam, etc. depending upon this control data and 
further reproduces the U-TOC area and the control 
data. 

Furthermore, when the optical disc device repro 
duces the control data of U-TOC area, reproduces pro 
gram area corresponding to the user's selective opera 
tion, and further records the desired audio data in the 
vacant area of program area and updates the U-TOC 
area as occasion demands. 
On the other hand, as shown in FIG. 4, in the hybrid 

optical disc, the information area is divided into lead-in 
area, program area, recordable area and lead-out area. 
Lead-in area, program area and lead-out area are 
formed by pre-formatted pits similar to an optical disc 
for reproduction only. Also, thermal magnetic record 
able pre-groove is previously formed in recordable area 
similar to the recordable and reproducible optical disc. 

Furthermore, the hybrid optical disc similar to those 
of the recordable and reproducible optical disc, divides 
the recordable area into U-TOC area and program area. 
The hybrid optical disc assigns and records the audio 

data for reproduction only in the program area formed 
after pre-formatted, and the audio data which the user 
desires can be recorded and reproduced in the program 
area of recordable area. 

Accordingly, when the hybrid optical disc is loaded 
and the user operates the operation key, the optical disc 
device 1 shifts the reproducing function to reproduce 
the audio data from this reproduction only program 
area and the recording function to record the audio data 
in the program area of recordable area alternately in the 
fixed cycle, and thus, while reproducing the optical disc 
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2, audio signal to be inputted successively can be re 
corded at the same time. 
More specifically, the optical disc device 1 loads the 

optical disc 2 on a spindle motor 3 and by driving this 
spindle motor 3 drives the optical disc 2 to rotate under 
the condition of the constant linear velocity. 
Under the above condition, the optical disc device 1 

irradiates the optical beam from the optical head 4 and 
simultaneously impresses the fixed modulated magnetic 
field on the irradiating position of the optical disc by 
driving a magnetic head 5, and thus, the desired data 
can be thermal magnetic recorded on the optical disc 2 
by applying the method of thermal magnetic recording. 
At this point, the optical disc device 1 receives the 

reflection light of the optical beam at the optical head 4 
and outputs the light receiving result to a servo circuit 
7 via a RF amplifier 6. 
The servo circuit 7 focus controls and tracking con 

trols the two-axes coil of the optical disc based on the 
light receiving result, and further drives an optical head 
4 by driving a sled motor 8 so as to transfer the optical 
head 4 to the prescribed recording track, and the audio 
data can be recorded on the desired area. 
At the time of reproduction, the optical disc device 1 

decreases the quantity of light of optical beam to be 
emitted from the optical head 4, and detects the rotating 
angle of the reflection light of this optical beam in utiliz 
ing the Kerr effective, so as to detect the magnetizing 
direction at the optical head 4. 
With this arrangement, the optical disc device 1 can 

reproduce audio data which is thermal magnetic re 
corded depending upon the output signal of the optical 
head 4. 
On the other hand, in case of reproducing the repro 

duction only area, the optical disc device 1 detects the 
change of light quantity of reflection light at the optical 
head 4 and thus, the audio data recorded by forming the 
pit can be reproduced. 
At this point, the optical disc device 1 executes the 

recording and reproducing process by being controlled 
by a system controller 10. 
More specifically, the system controller 10 shifts the 

overall function by outputting control code corre 
sponding to the operation of a key 11 and displays func 
tion mode, etc. on the display device 12 according to 
demand. 
The pre-groove is previously wobbled with the pre 

determined cycle, and by FM modulating this wob 
bling, the position information (address) is recorded. 

Furthermore, at the time of recording and reproduc 
ing, the system controller 10 detects the position infor 
mation at an address decoder 13 based on the output 
signal of the optical head 4. The system controller 10 
confirms the recording and reproducing position in 
accordance with the position information, and for ex 
ample, if errors, such as trackjump occurs, controls the 
overall function to make up for the recording and re 
producing data damaged by the error. 

In the case of reproducing the reproduction only 
area, the optical disc device 1 detects the reproducing 
position information at the address decoder 13 by apply 
ing the similar method to those of the compact disc 
player in place of the pre-groove. 
The recording system of the optical disc device 1 

being controlled by the system controller 10 inputs 
audio signal S1 to an analog-to-digital converter (A/D) 
15 via an input terminal 9. 
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An encoder 16 audio compression processes the digi 

tal audio signal outputted from the analog-to-digital 
converter 15 according to the prescribed format and 
inputs the audio compression processed audio data to a 
memory 18 via a memory controller 17. 
This memory 18 is formed of a large capacity mem 

ory which is formed of a random access memory and is 
capable of storing the audio data for the prescribed 
period after converting to audio signal S1. The optical 
disc device 1 records the audio data stored in this mem 
ory 18 in the optical disc 2. 
At this point, an encoder 16 outputs the audio data at 

the data transmission speed of 0.3 Mbit/s to the mem 
ory 18 and the memory 18 outputs the audio data at the 
data transmission speed of 1.4 Mbit/s). 
With this arrangement, the optical disc device 1 con 

trols the overall function in order that the transmission 
speed of audio data to be outputted from the memory 18 
becomes faster as compared with the transmission speed 
of audio data to be stored in the memory 18, and fur 
thermore, it stops the recording function temporarily if 
the audio data stored in the memory 18 becomes below 
the prescribed value. 
Thus, the optical disc device 1 intermittently records 

the data being continuously inputted in the optical disc 
2 in utilizing a large capacity memory as a buffer mem 
ory. 

Furthermore, the optical disc device 1 stops the re 
cording function immediately at the time when errors, 
such as trackjump, occurs and then returns to the previ 
ous recording track and records the audio data again, 
and thus performs rewrite within the range that a capac 
ity of the memory 18 allows. 
Thus, even in the case where errors, such as track 

jump occurs, the optical disc device 1 is able to start the 
recording function again without stopping inputting the 
audio signal S1. Therefore, the trackjump is effectively 
avoided so that continuous audio signal can be re 
corded. 
The audio data outputted from the memory 18 via the 

memory controller 17 is inputted to an encoder decoder 
14 which performs coding process, EFM (Eight Four 
teen Modulation) coding, etc. for correcting errors on 
the audio data and converts the audio data to the pre 
scribed recording signal and outputs this recording 
signal to a head driving circuit 20. 
The head driving circuit 20 drives the magnetic head 

5 based on this recording signal and thus, forms the 
modulated magnetic field at the irradiating position of 
optical beam corresponding to the recording data. 
The optical disc device 1 can thermal magnetic re 

cords the desired audio data. 
On the other hand, the reproduction system amplifies 

and outputs the reproducing signal of the optical head 4 
at the RF amplifier 6 and the encoder decoder 14 de 
modulates the reproducing signal to the binary coded 
data and corrects errors and demodulates the audio 
data. 
The memory 22 is formed of a large capacity memory 

similar to that of the memory 18, and at the time of 
reproduction, selectively stores and outputs the audio 
data reproduced correctly via the memory controller 23 
on the output data of the encoder decoder 15. 
At this point, whereas the optical disc device 1 stores 

the audio data intermittently in this memory 22 at the 
data transmission speed of 1.4 Mbit/s) by driving the 
optical head 4 and the encoder decoder 19, the memory 



5,436,875 
7 

22 outputs the audio data at the data transmission speed 
of 0.3 Mbit/s). 
With this arrangement, the optical disc device 1 con 

trols the overall function in order that the transmission 
speed of reproducing data to be inputted to the memory 
22 becomes faster than the output data of the memory 
22 in the same manner as in the case of recording sys 
tem; and furthermore, when the volume of data stored 
in the memory 22 becomes over the prescribed volume, 
it stops the reproducing function temporarily. 

Furthermore, the optical disc device 1 stops repro 
ducing function immediately at the time when errors, 
such as track jump occurs, and returns to the previous 
reproducing position and starts reproducing function 
again in the same manner as those of the recording and 
read retries within the limits of capacity of the memory 
22 allows. 

In the optical disc device 1, even in the case where 
errors, such as trackjump occurs, reproducing function 

10 

15 

8 
At this point, since a negative result is obtained if the 

user selects only the reproducing mode, the system 
controller 10 proceeds to the step SP7 and by detecting 
the data volume of the memory 22, judges whether the 
audio data exceeding the fixed volume is stored in the 
memory 22 or not. 

Here, the memory 22 inputs and outputs the audio 
data at the data transmission speed of 1.4 Mbit/s) and 
0.3 Mbit/s) respectively, and the result is obtained at 
the step SP7 immediately after the reproduction starts 
and the system controller 10 returns to the step SP3. 
Thus, the system controller 10 performs the process 

ing of step SP3 on the audio data of the following sec 
torS. 

With this arrangement, the system controller 10 re 
produces the processing steps of SP3-SP4-SP5-SP6 
SP7-SP3 repeatedly per sector and outputs the repro 
duced audio data via the memory 22. 

In case of repeating this processing steps, if the sys 
can be restarted without interrupting the output of 'tem controller i0 detects the abnormality, such as track 
audio signal S2 as same as at the time of recording, and 
thus, trackjump can be effectively avoided and continu 
ous audio signal can be reproduced. 
More specifically, at the time of reproduction, a de 

coder 24 audio expansion processes the audio data and 
reproduces digital audio signal which is audio compres 
sion processed at the time of recording. 
A digital-to-analog converter (D/A) 25 forms audio 

signal S2 by converting digital audio signal to be out 
putted from the decoder 24 to analog signal and outputs 
this audio signal S2 from an output terminal 26. 

Thus, the optical disc device 1 thermal records the 
audio signal S1 to be successively inputted on the opti 
cal disc 2 at the recording mode, and at the reproducing 
mode, it can reproduce and output the audio data re 
corded in the optical disc 2. 

If the user selectively operates the key 11, the system 
controller 10 performs the processing procedure as 
shown in FIGS. 5A and 5B and reproduces the optical 
disc 2; and at this point, if the user selects both the 
reproducing mode and the recording mode under the 
condition that the hybrid optical disc 2 is loaded, shifts 
the overall function in the fixed cycle and thus, repro 
duces and outputs the audio data recorded on the opti 
cal disc 2, and simultaneously, records the audio signal 
to be inputted successively on the optical disc 2. 
When the operation key to start is pressed, the system 

controller 10 proceeds from the step SP1 to the step 
SP2 and sends the control code to the servo circuit 7 
and thus drives the sled motor 8 and transfers the opti 
cal head 4 to the desired recordable recording track. 
Then, the system controller 10 proceeds to the step 

SP3 and here outputs the control code to the servo 
circuit 7, and after starting the reproduction of audio 
data by driving the optical head 4 on the performance 
selected by the user, starts to store the audio data in the 
memory at the next step SP4. 
Then, the system controller 10 proceeds to the step 

SP5 and outputs the control code to the memory con 
troller 23 and starts to output the audio data from the 
memory 22 and thus, the optical disc device outputs 
reproducing signal of the optical disc 2 from the termi 
nal 26. 
Accordingly, when the reproduction of audio data is 

started, the system controller proceeds to step SP6 and 
judges whether the user also selects the recording mode 
or not. 
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jump, it stops the reproducing function by issuing the 
control code to the optical head 4, and by making the 
optical head 4 to return to the previous reproducing 
position by driving the sled motor 8, repeats read retry, 
and thus, the sound break can be effectively avoided. 
On the other hand, if an affirmative result is obtained 

at the step SP7, the system controller 10 proceeds to the 
step SP8 and stops to drive the optical head 4 and thus, 
the reproduction of optical disc 2 is stopped. 
Then, the system controller 10 proceeds to the step 

SP9 and reads the audio data of the following sectors 
from the memory 22 and outputs to the decoder 24, and 
at the next step SP10, judges whether the data volume 
of the memory 22 drops below the fixed volume or not. 

In this case, when a negative result is obtained, the 
system controller 10 returns to the step SP9 and outputs 
the audio data of the following sector to the decoder 24. 
With this arrangement, the system controller 10 re 

peats the processing steps of SP9-SP10-SP9 and stops 
the reproducing function of the optical disc 2 and out 
puts the audio data continuously from the memory 22 
and the data volume of audio data stored in the memory 
22 gradually drops. 

Thus, when the system controller 10 repeats the pro 
cessing steps SP9-SP10-SP9, an affirmative result is 
obtained at the step SP10, and the system controller 10 
proceeds to the step SP11. 
At this point, the system controller 10 restarts the 

optical head 4 by issuing the control code to the servo 
circuit 7, and then proceeds to the step SP12 and trans 
fers the optical head 4 to the next reproducing area and 
returns to the step SP3. 
Thus, the optical disc device 1 is able to reproduce 

the continuous audio data by driving the optical head 4 
intermittently. 
With this arrangement, in the memory 22 for repro 

ducing data, as shown in FIG. 6A, the data volume of 
audio data changes according to the shifting of repro 
ducing function. - 
The optical disc device 1 drives the optical head 4 

intermittently corresponding to this data volume 
change and performs the reproducing function (FIG. 
6B). 
On the other hand, in the case where the user also 

operates the operation key of recording mode com 
bined, an affirmative result is obtained at the step SP6, 
and the system controller 10 proceeds to the step SP14. 



5,436,875 
At this point, the system controller 10 issues the con 

trol code to the recording system, such as memory 
controller 17 and thus, converts audio signal inputted 
through the terminal 9 at the encoder 16 and starts to 
store in the memory 18. 
Then, the system controller 10 proceeds to the step 

SP15 and judges whether the reproducing function of 
audio data from the optical disc 2 is stopped temporarily 
or not, and if a negative result is obtained at this point, 
proceeds to the step SP16. 
At this point, the system controller 10 judges whether 

the data volume of the memory 22 increased over the 
fixed value or not and if a negative result is obtained, 
returns to the step SP3. 
With this arrangement, the system controller 10 re 

peats the loop of steps SP3-SP4-SP5-SP6-SP14-SP15 
SP16-SP3 within the limit that the audio data exceeding 
the fixed value will not be stored in the memory 22, and 
thus outputs the reproduced audio data from the termi 
nal 26 for a period from the time point to to t1 and 
simultaneously, stores the audio data to be inputted 
through the terminal 9 in the memory 18 (FIG. 6C). 
On the other hand, if the audio data is stored over the 

fixed value in the memory 22, a positive result is ob 
tained at the step SP16, and the system controller 10 
proceeds to the step SP17 and performs the processing 
similar to that of the step SP8 and step SP9 described 
above and after stopping the reproducing function, 
proceeds to the step SP18. 
At this point, the system controller judges whether 

the audio data of over the fixed value is stored or not, 
and if a negative result is obtained, proceeds to the step 
SP19. 
At this point, the system controller 10 transfers the 

optical head 4 to the unrecorded area of recordable area 
by driving the sled motor 8, and at after shifting the 
recording system to the condition for standing by the 
recording at the step SP20, returns to the step SP5. 
Then, the system controller 10 performs the process 

ing procedure of steps SP5-SP6-SP14-SP15 and when 
an affirmative result is obtained at the step SP15, the 
system controller 10 proceeds to the step SP18. 
With this arrangement, the system controller per 

forms the processing procedure of steps SP19-SP20 and 
returns to the step SP5, and repeats the processing pro 
cedure of steps SP5-SP6-SP14-SP15-SP18-SP19-SP20 
until the audio data of over the fixed value is stored in 
the memory 18. 

Thus, in the optical disc device 1, the recording and 
reproducing function for the optical disc 2 is stopped 
for a period of time from the time point t till the time 
point t2, over the fixed value audio data is stored in the 
memory 18. The optical head 4 is controlled to the 
condition for standing by within the recordable read. 
Then, the audio data stored in the memory 22 is out 

putted and simultaneously, the audio data inputted suc 
cessively is stored in the memory 18. 

Accordingly, if the above processing procedure is 
repeated, the data volume of the memory 18 increases 
over the fixed value, and the system controller 10 ob 
tains an affirmative result at the step SP18 and proceeds 
to the step SP21. 
At this point, the system controller 10 issues the con 

trol code to the servo circuit 7, and by rising the optical 
head 4 to the recording mode, shifts the quantity of light 
of the optical beam to the quantity of light at the time of 
recording. At the next step SP22, audio data stored in 
the memory 18 is outputted to the encoder decoder 14. 
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Then the system controller 10 proceeds to the step 

SP23 and issues the control code to the recording sys 
tem, and starts recording the audio data and proceeds to 
the step SP24. 
At this point, the system controller 10 judges whether 

the data volume of memory 18 decreased below the 
fixed value or not, and in this case, a negative result is 
obtained, returns to the step SP22. 
With this arrangement, the system controller 10 re 

peats the processing procedure of steps SP22-SP23 
SP24-SP22 when the data volume of the memory 18 
becomes over the fixed value at the time point t2 on the 
condition that the recording and reproducing functions 
for the optical disc 2 stop, and thus records audio data 
of the memory 18 on the optical disc 2. 

Furthermore, since an affirmative result is obtained at 
the step SP24 when the data volume of the memory 18 
becomes below the fixed value after repeating the above 
processing procedure, the system controller 10 switches 
the laser power to the power in reproducing at step 
SP25, and returns to the step SP11. 
With this arrangement, the system controller 10 re 

cords audio data of the memory 18 on the optical disc 2 
during a period of time from the time point t2 to the 
time point t3 at which the data volume of the memory 
18 falls below the fixed value (FIG. 6D), and when the 
data volume of the memory 18 becomes below the fixed 
value, repeats the processing procedure of steps SP3 
SP4-SP5-SP6-SP7-SP3. 
The optical disc device 1 repeats recording and re 

producing functions alternately for the optical disc 2 in 
utilizing memories 18 and 22 as the buffer memory and 
is capable of recording and reproducing continuous 
audio signal thus effectively avoiding the trackjump. 

In case of repeating these recording and reproducing 
functions alternately, the optical disc device 1 selects 
capacities of memories 18 and 22 to the capacity suffi 
ciently large enough and simultaneously, selects the 
data volume b2 of the memory 18, which is shifted to 
the recording function at first, to the fixed value. Thus, 
the sound break is effectively avoided and the recording 
and reproducing functions is repeated alternately hav 
ing the prescribed standing by time between. 
The optical disc device 1 selects the timing of record 

ing and reproducing functions in order that the optical 
disc 2 does not perform the recording and reproducing 
functions at the same time, and furthermore, in utilizing 
the prescribed waiting time, can seek the optical head 4 
between the reproducing position and the recording 
position. 

Furthermore, at this point, the optical disc device 1 
can perform the recording and reproducing functions in 
utilizing memories 18 and 22 provided in order to effec 
tively avoid the discontinuation of data caused by track 
jump, etc., thereby enabling the overall function to 
simplify. 

Also, by repeating the recording and reproducing 
processing alternately, the construction from the optical 
head 4 to the encoder decoder 14 can be constructed 
with one system so that the general construction can be 
simplified. 
Thus, as shown in FIG. 7, in the optical disc device 1, 

by repeating the so-called self recording and reproduc 
ing function, the audio signal uttered by the user can be 
recorded on the optical disc 2 with the accompaniment 
while listening to the accompaniment. 

In this case, the accompaniment recorded in the re 
production only area of the optical disc 2 is reproduced 
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at the optical disc device 1 and the reproduction output 
is amplified at an amplifier 30 and outputted from a 
speaker 31. Furthermore, voice signal inputted from a 
mike 32 is amplified at an amplifier 33 and combined 
with the reproduction output and inputted to the input 
terminal 9 of the optical disc device, thereby recording 
in the recording area on the optical disc 2. Therefore, 
the audio signal, which has been recorded in the area 
for reproduction only on the optical disc 2, can be re 
corded in the recording area of the optical disc 2 with 
voice signal. 
On the other hand, even when the reproducing func 

tion starts still in a state of recording after about thirty 
minutes has been elapsed since the recording of radio 
broadcasting is started, the contents of the recording 
program can be listened from the beginning although 
the recorded program has not been completed, and 
thus, it can be used as so-called time shifting machine. 

In the above embodiment, the input terminal 9 is 
connected through the line-out terminal of external 
device, such as a radio, from the external, so as to input 
the audio data. 
According to the foregoing construction, the audio 

data is recorded and reproduced by shifting the trans 
mission speed via the memory with a large capacity, 
and by repeating the recording and reproducing func 
tions alternately, continuous audio signal is inputted and 
recorded on the optical disc while continuously output 
ting the reproduction result of a piece of optical disc. 
The second embodiment is shown in FIG. 8. 
In FIG. 8, an optical disc device 40 records the posi 

tion information detected at a receiver 42 on the pre 
scribed optical disc. 
More specifically, the optical disc device 40 forms the 

audio appliance for the vehicle and the receiver 42 
receives the prescribed standard signal outputted from a 
plurality of man-made satellites via an antenna 43, and 
detects the present position depending upon the re 
ceived result. 

Furthermore, the receiver 42 outputs the position 
information comprising the detection result of present 
position with time information to show the position 
detected time in the fixed cycle, and the optical disc 
device 40 compresses the information data to store in 
the memory 18. 
On the other hand, as shown in FIG. 9, the optical 

disc device 1 stores and holds two optical discs 2A and 
2B in the prescribed cartridge and attaches the optical 
disc 2A selected by the user to the spindle motor 3 to 
make it recordable and reproducible, and the optical 
disc 2A is formed of the reproduction only optical disc 
on which audio signal is recorded, and the optical disc 
2B is formed of recordable and reproducible optical 
disc which can record the position information. 
The optical disc device 1 controls the overall func 

tion at the system controller 41 and in the case where 
the user selects the reproduction only optical disc 2A on 
which audio signal is recorded, reproduces this optical 
disc 2A corresponding to the user's operation, and out 
puts the resulting audio signal from the terminal 26. 
And thus, in the optical disc device 1, audio signal of 

the optical disc 2A can be listened through the pre 
scribed audio appliance. 
On the other hand, in the case where the user assigns 

to reproduce this optical disc 2A by operating the pre 
scribed key, and simultaneously assigns to record the 
position information, the system controller 41, by exe 
cuting the processing procedure as shown in FIG. 10, 
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outputs audio signal of the optical disc 2A and simulta 
neously, records the position information on the record 
able and reproducible optical disc 2B. 
More specifically, the system controller 41 proceeds 

from the step SP30 to the step SP31 and here, sends the 
control code to the reproducing system and starts re 
producing the optical disc 2A and stores the resulting 
audio data in the memory 22 at the following step SP32. 
At the same time, the system controller 41 proceeds 

from the step SP30 to the step SP33 and at the time 
when the position information is detected by control 
ling the receiver 42, records this position information on 
the memory 18 at the next step SP34 and proceeds to 
the step SP35. - 
At this point, the system controller 41judges whether 

the data volume of the memory 22 becomes under the 
fixed value or not, and if a negative result is obtained 
here, returns to the step SP31 and SP33. 
The optical disc device 1 stores the audio data which 

is enough for the audio signal to be outputted from the 
terminal 26 does not break off during a period of time, 
after exchanging the optical disc 2A for the optical disc 
2B and recording the position information stored in the 
memory 18 on the optical disc 2B, till the reproduction 
of optical disc 2A starts again after exchanging the 
optical disc 2B for the optical disc 2A. Here, if audio 
data is sufficiently stored, an affirmative result is ob 
tained at the step SP35, and then the system controller 
41 proceeds to the step SP36. 

Accordingly, the system controller 41 stops the re 
producing function at the step SP36 and after exchang 
ing the optical disc 2A for 2B, records the position 
information stored in the memory 18 on the optical disc 
2B. 

Furthermore, when recording of the position infor 
mation is completed, the system controller 41 chocks 
the previous optical disc 2A to the spindle motor 3, and 
then, returns to steps SP31 and SP33 and repeats the 
processing procedure. 
According to the construction shown in FIG. 7, by 

recording the position information in place of audio 
signal, the position information can be recorded on the 
different optical disc while continuously reproducing 
the audio signal. 

Next, other embodiments will be described hereinaf 
ter. 

Furthermore, the second embodiment has dealt with 
the case of inputting directly the position information to 
be outputted from the receiver 42 to the memory 18 via 
the memory controller 17. However, the present inven 
tion is not only limited to the above, but also it may be 
inputted via the system controller 45 as shown in FIG. 
1. 

In this case, as shown in FIG. 12, the system control 
ler 45 proceeds from the step SP40 to the step SP41, and 
reproduces audio data from the optical disc 2A and at 
the next step SP42, outputs the audio data from the 
memory 22 while storing the audio data in the memory 
22. 

Furthermore, the system controller 45 judges 
whether the data volume of the memory 22 is over the 
fixed value or not at the following step SP43, and at this 
point, if a negative result is obtained, returns to the step 
SP41. On the other hand, if an affirmative result is ob 
tained at the step SP43, the system controller 45 pro 
ceeds to the step SP44 and stores the position informa 
tion inputted from the receiver 42 in the memory 18. 
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Moreover, at the next step SP45, the system control 
ler 45 chocks the optical disc 2B to the spindle motor 3 
in place of the optical disc 2A and records the position 
information of the memory 18 on the optical disc 2B, 
and then, chocks the optical disc 2A to the spindle 
motor 3 again and returns to the step SP41. 
Accordingly, if the position information is inputted 

through the system controller 41, the same effect as 
those of the second embodiment can be obtained. 
The second embodiment described above has dealt 

with the case of recording the position information on 
the optical disc 2B while outputting audio signal contin 
uously. However, the present invention is not only 
limited to the above but also the position information 
may be recorded corresponding to the map information 
on the other optical disc while outputting continuously 
the map information recorded on the optical disc in the 
form of video signal. 

Also, the embodiment discussed above have dealt 
with the case of combining the optical disc 2A being an 
optical disc for reproduction only on which the audio 
data has been recorded and the optical disc 2B being a 
recordable and reproducible optical disc on which the 
position information can be recorded. However, this 
invention is not limited to this but it can be applicable to 
the combination of the optical disc 2A being an optical 
disc for reproduction only on which the audio signal 
has been recorded and the optical disc 2B being an 
optical disc for reproduction only on which the position 
information for navigation has been recorded. 
This third embodiment will be described referring to 

FIGS. 13 and 14. Here, the blocks corresponding to 
those of FIG. 1 are designated with the same number. 

In FIG. 14, at first, the reproduction signal is repro 
duced from the optical disc 2A for reproduction only 
on which the audio information has been recorded by 
using the optical head 4 (SP51) and then stored in a 
memory for audio 39 (SP52). 
When the cumulated amount in the memory for audio 

39 is over the predetermined value, the optical pick up 
4 is controlled to halt the reproduction, and the optical 
disc 2A is exchanged for the optical disc 2B for naviga 
tion (SP53-SP54-SP55). 
As the optical disc 2B is loaded in the reproduction 

position, the map information corresponding to the 
position information, which is taken from the receiver 
42, is read out so as to perform image process on the 
information at the image decoder 33, and then taken 
into the image memory 36 via the memory controller 37 
(SP56-SP57). At the same time, the processed map in 
formation is displayed on the display 52. 

After the image information is displayed, the repro 
duction of the optical disc 2B is halted and the optical 
disc 2 is exchanged for the optical disc 2A so as to start 
the reproduction from the data continuing from the last 
data written in the memory for audio 39 on the optical 
disc 2A (SP58-SP51). 

Here, it is assumed that the predetermined value is 
over the cumulated amount which is enough for total 
time, total time being the time for exchanging the opti 
cal disc (the time that the time for exchanging the opti 
cal disc 2A for the optical disc 2B and the time for 
exchanging the optical disc 2B for the optical disc 2A 
are added) and the time for accessing to the predeter 
mined reproduction position (the time that the time 
from the starting of reproduction to access to the repro 
duction position corresponding to the position informa 
tion taken from the receiver 42 and the time from the 
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starting of reproduction to access to the reproduction 
position corresponding to the last data taken in the 
memory for audio 39 are added). 
As the application of the third embodiment, an exam 

ple will be described, in which, as shown in FIG. 15, 
two spindle motors (3A, 3B) for rotating discs are pro 
vided, so that the optical head 4 is moved by a sled to 
allow both of the optical discs 2A, 2B to reproduce. 
Therefore, the time for exchanging can be shorten. 
At first, the reproduction signal is reproduced from 

the optical disc 2A for reproduction only on which the 
audio information has been recorded by using the opti 
cal head 4 (SP61), and the reproduction signal is stored 
in the memory for audio 39 (SP62). 
When the cumulated amount in the memory for audio 

39 is over the predetermined value, the sled motor is 
driven and the optical head 4 is moved so as to repro 
duce the optical disc 2B for navigation (SP63-SP64). 

In the condition that the optical disc 2B is reproduc 
ible, the system controller 10 sends the switch signal so 
as to change the switch 31 from “a” to “b” and the 
switch 32 from “c” to “d” (SP65). 
Then, the map information corresponding to the posi 

tion information taken from the receiver 42 is read out 
and image processed at the image decoder 33, and is 
taken into the image memory 36 via the memory con 
troller 37 (SP66-SP67). 
At the same time, the map information image pro 

cessed is displayed on the display 52. 
After the image information is displayed, the repro 

duction of the optical disc 2B is halted and the optical 
head 4 is moved and controlled so as to reproduce the 
optical disc 2A by using the sled motor, and simulta 
neously, the system controller 10 sends the switch sig 
nal to change the switch 31 from “b” to “a” and the 
switch 32 “d” to “c” (SP68). 
Then, the optical disc 2A is driven again to start the 

reproduction from the data continuing from the data 
written in the memory for audio 39 on the optical disc 
2A. 

Here, the predetermined value needs only the time 
for moving the optical head 4 back and forth between 
the optical disc 2A and the optical disc 2B and the time 
for start the reproduction, so that the amount for storing 
in the memory can be reduced for the exchanging time 
of disc, and therefore, a large capacity of memory is not 
necessary and it can comprise cheaper. 

Furthermore, the embodiment described above has 
dealt with the case of recording the prescribed data on 
the optical disc while outputting the continuous repro 
duction result in utilizing the memory for avoiding 
trackjump effectively. However, the present invention 
is not only limited to the above but the function to avoid 
track jump can be omitted. 
Moreover, the embodiment described above has dealt 

with the case of applying three kinds of optical discs to 
the optical disc device to be reproduced. However, the 
present invention is not only limited to the above but 
also widely applicable to various optical disc devices. 

Further, the embodiment described above has dealt 
with the case where the optical disc 2A is a disc for 
audio only and the optical disc 2B is a disc for naviga 
tion. However, this invention is not only limited to the 
above but the optical disc 2A can be a disc for audio 
only and the optical disc 2B can be a disc for image. 
What is claimed is: 
1. A recording/reproducing apparatus, comprising: 
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reproducing means for reproducing data from a re 
cording medium; 

first storage means for storing the reproduced data 
from said reproducing means; 

first memory control means for controlling the first 
storage means so as to write the reproduced data 
from said reproducing means in the first storage 
means at a first transmission speed, and read the 
data stored in said first storage means at a second 
transmission speed slower than said first transmis 
sion speed; 

data input means; - 
second storage means for storing the data from said 

data input means; 
second memory control means for controlling the 
second storage means so as to write the data from 
said data input means in the second storage means 
at a third transmission speed, and read the data 
stored in said second storage means at a fourth 
transmission speed slower than said third transmis 
sion speed; 

recording means for recording the data read from 
said second storage means in a recording medium; 
and 

control means for controlling said reproducing means 
so as to read the reproduced data from said record 
ing medium until an amount of data accumulated in 
said first storage means reaches a first predeter 
mined value, and when the amount of data accumu 
lated in said first storage means reaches the first 
predetermined value, halt the reading of the repro 
duced data from said recording medium, and at the 
same time, for controlling said recording means, so 
as to read said data from said input means and when 
an amount of data accumulated in said second stor 
age means reaches a second predetermined value, 
and the amount of data accumulated in said first 
storage means reaches the first predetermined 
value, start the writing of data to said recording 
medium. 

2. The recording/reproducing apparatus according 
to claim 1, wherein: 

said control means prohibits the writing of data to 
said recording medium, even if the amount of data 
accumulated in said second storage means exceeds 
the predetermined value, during the read control of 
reproduced data from said recording medium. 

3. The recording/reproducing apparatus according 
to claim 1, wherein: 

said first storage means and said second storage 
means are used in common. 

4. The recording/reproducing apparatus according 
to claim 1, wherein: 

said first memory control means and said second 
memory control means are used in common. 

5. The recording/reproducing apparatus according 
to claim 1, wherein: 

said recording means and said reproducing means are 
used in common. 

6. The recording/reproducing apparatus according 
to claim 1, wherein: 

said recording medium is a disc type recording me 
dium. 

7. The recording/reproducing apparatus according 
to claim 1, wherein: 

said disc type recording medium comprises a first 
area for reproduction only and a second area for 
recording and reproducing. 
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8. The recording/reproducing apparatus according 

to claim 7, wherein: 
said reproducing means is an optical head. 
9. The recording/reproducing apparatus according 

to claim 7, wherein: 
said recording means comprises an optical head and a 

magnetic head. 
- 10. The recording/reproducing apparatus according 
to claim 1, wherein: 

said data input means is an audio input terminal. 
11. The recording/reproducing apparatus according 

to claim 1, wherein: 
said data input means is the line input for connecting 

with the external audio device. 
12. The recording/reproducing apparatus according 

to claim 1, wherein: 
said data input means is a microphone input. - 
13. The recording/reproducing apparatus according 

to claim 1, wherein: 
said data input means comprises position 
information detecting means for detecting and send 

ing position information to said storage means. 
14. A recording/reproducing method for reproduc 

ing, via a first storage means, data from a first area of a 
recording medium comprising a first area for reproduc 
tion only and a second recordable area, and for record 
ing via a second storage means external input data in 
said second area, said method comprising the steps of: 

reproducing data from said first area; 
storing said reproduced data in the first storage 

means; 
reading the reproduced data from said first storage 
means at a predetermined rate; 

storing said external input data in said second storage 
means; 

determining whether a reproducing operation is ac 
tive, 

determining an amount of data accumulated in said 
first storage means; 

determining an amount of data accumulated in said 
second storage means, 

writing said data accumulated in said second storage 
means to said second area of said disk if said data 
accumulated in said first storage means exceeds a 
first predetermined value and said data accumu 
lated in said second storage means exceeds a sec 
ond predetermined value. 

15. The recording/reproducing method according to 
claim 14, wherein: 

said first storage means and said second storage 
means are used in common. 

16. The recording/reproducing method according to 
claim 14, wherein: 

said recording medium is a disc type recording me 
dium. 

17. The recording/reproducing method according to 
claim 14, wherein: 

said recording/reproducing means comprises an opti 
cal head and a magnetic head. 

18. The recording/reproducing method according to 
claim 14, further comprising the step of: 

controlling said recording/reproducing means to 
wait in the second area when the amount of data 
accumulated in said second storage means is under 
the predetermined amount. 

19. The recording/reproducing method according to 
claim 14, wherein: 

said external input data is audio data. 
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20. The recording/reproducing method according to 
claim 14, wherein: 

said external input data comprises at least one of 
position information and time information. 

21. A reproducing apparatus, comprising: 
recording medium exchange means capable of ex 
changing reproducing operations between first and 
second recording mediums; 

first storage means for storing data reproduced by 
said reproducing means from said first recording 
medium; 

Second storage means for storing data reproduced by 
said reproducing means from said second record 
ing medium; 

data input means; 
first memory control means for controlling said first 

storage means so as to store the reproduced data 
from said first recording medium at a first transmis 
sion speed, and write the data stored in said first 
storage means at a second transmission speed 
slower than said first transmission speed; 

Second memory control means for controlling said 
second storage means so as to store the reproduced 
data from said second recording medium respon 
sive to data received at said input means; and 

recording medium exchange control means for con 
trolling said recording medium exchange means so 
as to move from said first recording medium to said 
second recording medium when an amount of data 
accumulated in said first storage means reaches a 
predetermined value, which predetermined value 
corresponds to an amount of data which would 
require a time to write greater than a time period 
required to exchange between the first and second 
recording medium. 

22. The reproducing apparatus according to claim 21, 
wherein: 

said first recording medium is a recording medium in 
which the audio signal has been recorded, and said 
second recording medium is a recording medium in 
which map information has been recorded. 
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23. The reproducing apparatus according to claim 22, 

wherein: 
said first and said second recording medium are disc 

type. 
24. The reproducing apparatus according to claim 21, 

wherein: 
said data input means comprises position information 

detecting means. 
25. The reproducing apparatus according to claim 21, 

wherein: 
said recording medium exchange means allows said 

reproducing means to move between a first repro 
ducing position at which the first recording me 
dium is positioned and a second reproducing posi 
tion at which the second recording medium is posi 
tioned. 

26. The reproducing apparatus according to claim 21, 
wherein: 

said recording medium exchange means allows said 
first recording medium and said second recording 
medium to to be selectively moved into a position 
for reproducing. 

27. The reproducing apparatus according to claim 25, 
wherein: 

the predetermined value corresponding to an amount 
of data which would require a time to write which 
is larger than the sum of a time period needed to 
exchange the reproducing means between the first 
and second recording mediums and a time required 
to drive reproduction. 

28. The reproducing apparatus according to claim 26, 
wherein: 

the predetermined value corresponds to an amount of 
data which would require a time to write which is 
larger than the sum of a time period needed to 
exchange the reproducing means between the first 
and second recording mediums and a time required 
to drive reproduction. 

29. The reproducing apparatus according to claim 23, 
wherein: 

said reproducing means comprises an optical head. 
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